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Ucrvl ceb erry : E co lo g y , D is t r ib u t io n ,  and R e la t io n s h ip s  to  Big
Came (7 6  p p .)
D ir e c to r :  Ijee K. middleman
W estern s e r v ic e b e r r y  (Arnelaneh ie r  a l n i f o l i a ) was s tu d ie d  
f o r  a 2 y ea r  p e r io d , b eg in n in g  1 J u ly  1973* O b je c tiv e s  were t o  
determ ine w ith in  Montana th e  geograp h ic  d is t r ib u t io n ;  to p o ­
g r a p h ic , a l t i t u d i n a l ,  and community r e la t io n s h ip s ;  d e n s i t y  by  
a rea ; and sea so n  o f  u s e . O b servation s were made throughout Mon­
ta n a . Due to  s i z e  o f  a r e a , sam pling was both  e x te n s iv e  and 
in t e n s iv e .
F ive  growth forms were d e sc r ib e d  r e p r e s e n tin g  o v er la p p in g  
c l a s s i f i c a t i o n s .  Root sy stem s were composed o f  com b in ation s o f  
l a t e r a l  and v e r t i c a l  r o o t s .  Leaves v a r ie d  g r e a t ly  in  s i z e  and 
sh a p e , w ith  no c o n s is t e n t  p a t te r n . S e r v ic e b e r r y  reproduced v é g é ­
ta  l i v e l y  and by s e e d . V e g e ta tiv e  rep ro d u ctio n  was most fr e q u e n t,  
w hereas rep ro d u ctio n  by seed  was im portant p r im a r ily  in  d is p e r ­
s io n  to  new a r e a s .  Berry p ro d u ctio n  occurred  p r im a r ily  in  mature 
p la n t s ,  but was reduced  by s t r e s s  from low m oistu re or  b row sing .
o e r v ic e b e r r y  was p resen t in  a l l  p o r t io n s  o f  th e  s t a t e ,  but 
most abundant and w idespread  in  n orth w estern  Montana. D e n s ity  
v a r ie d  w ith  s i t e ,  but was g r e a t e s t  in  d r ie r  s i t e s ,  and burns in  
m o ister  s i t e s .  A e r ia l  mapping a t  f lo w e r in g  tim e proved u n s a t is -  
fa cL o ry .
S ig n i f ic a n t  c o r r e la t io n  was n ot found betw een cov er  c la s s  
or d e n s ity  and s lo p e ,  a s p e c t ,  s o i l  d e p th , e l e v a t io n ,  m o is tu r e ,  
and tem p eratu re.
S e r v ic e b e r r y  i s  a h ig h ly  p r e fe r r e d  browse s p e c ie s ;  o n ly  
redstem  ceanothus ( Ceanothus sa n g u in u s) appeared to  be more p re ­
fe r r e d  by b ig  gam e.
H ea v iest u se  by b ig  game was from  December to  March, March 
to  June seco n d , and Septem ber t o  December t h ir d .  June t o  Septem­
b er  use cou ld  not be a c c u r a te ly  m easured, but appeared l i g h t .  
P ercen t consumed was computed by tw ig  le n g th  rem oved, and number 
o f  tw ig s  used; the two methods c o r r e la t e d  w e l l .  P ercen t le n g th  
removed was con verted  to  p e rcen t w e ig h t rem oved.
P rodu ction  v a r ie d  w ith  c u rren t annual grow th, canopy c o v e r ,  
p la n t  h e ig h t  and growth form . A d er iv ed  p ro d u ctio n  in d ex  c o r r e ­
la te d  p o o r ly  w ith  a c tu a l  c l ip p e d  p lo t s .  P rod u ction  was low er in  
197)4 than in  1973 .
C lubbing was r e s t r i c t e d  in  s e r v ic e b e r r y  to  harsh s i t e s .
Heavy use in  p ro d u ctiv e  a rea s  d id  n ot r e s u l t  in  c lu b b in g , b ut  
appeared to  s t im u la te  growth or t i l l e r i n g .
E igh t management s u g g e s t io n s  were made.
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CHAPTER I 
INTRODUCTION
Beginning in July 1973, I studied western serviceberry (Amelan- 
chier alnifolia) for two y ea rs . Emphasis was on the relationships of 
distribution, ecology, and physiology to browsing by big game animals 
in Montana,
Western serviceberry is considered a key forage species for big 
game in Montana. According to Dasmann (1951]  ̂the key species con­
cept is "if a more preferred (key) species is not overcropped, less 
palatable species will not be overcropped. " Conditions of important 
ranges in Montana, particularly winter ranges, are monitored by this 
technique; personnel of the Fish and Game Department maintain 
numerous transects using the key species concept as modified by Cole 
(1957). Periodically (usually annually) the percentage of twigs browsed 
and the form cleiss are estimated for each plant encountered on a tran­
sect. These data are used to measure trends in big game populations. 
The theory, as it is now practiced, is that the intensity of utilization 
reflects the size of the population.
The va lu e of data from  th ese  tra n sec ts  i s  currently  being ques­
tioned by so m e Montana gam e m anagem ent p erso n n el. The re su lts
— 1 —
from these transects do not accurately predict the number of animals 
using the area. Even though the percent utilization and number of 
plants in the respective form classes have not changed markedly, the 
big game populations have, in many cases, changed.
The paucity of information on the ecology of key browse species 
presents a problem. Insufficient information is available on how these 
plants respond to browsing under various climatic and ecological condi­
tions. In an effort to gain more information on key species, the 
Montana Fish and Game Department initiated a long-term investigation 
on the ecology of key species. My stuc^ was a segment of that investi­
gation designed to answer questions concerning the ecology of 
serviceberry in the entire state of Montana. Due to the size of the 
area and number of variables involved, the scope of the study was 
broad.
The objectives of the study were to:
1 . determine the geographic distribution of serviceberry within 
Montana;
2. determine topographic, altitudinal, and community relation­
ships of serviceberry;
3. measure the density of serviceberry in geographic areas; and
4. determine the season and amount of use of serviceberry by 
big game in selected areas of Fish and Game Department 
districts 1 and 2.
CHAPTER II 
LITERATURE REVIEW
Amelanchier alnifolia is a member of the family Rosaceae^ in the 
subfcimily Pomoideae (M o ss , 1959). Booth and Wright (1962) described 
A. alnifolia eis "a shrub 1-4 m tall, with dark gray twigs; leaves sub- 
oricular or round oval, 2 to 5 cm long, glabrous above, somewhat 
tomentose beneath; raceme 2 to 5 cm long; sepals lanceolate, calyx 
tube floccose at first but soon glabrous; petals 6-12 mm long, linear 
oblanceolate; styles usually 5; ovary tomentose, fruit purple, juicy 8-9 
mm thick.” A. alnifolia was previously separated into numerous vari­
eties and species; Hitchcock, et al. (1961), separated it into three 
varieties, but Davis (1952), Moss (1959), and Booth and Wright (1962) 
recognized only one. Common names are serviceberry, juneberry, and 
saskatoonberry (Moss, 1959). Booth and Wright (1962) used the name 
western serviceberry to delineate A. alnifolia from other members of 
the genus Amelanchier, all of which are commonly called serviceberry. 
I will use the name serviceberry for brevity; I will be referring to 
Amelanchier alnifolia, western serviceberry.
Lonner (1972), in a study of 11 key browse species, reported 
serviceberry slightly shorter lived than the other 10. The oldest of
-  3 -
the 470 serviceberry plants he studied was 85 years old, the average 
was 17.9. The majority of the plants, 61 percent, were between 6 and 
20 years of age. Lonner described two growth forms of serviceberry, 
” . . .  low growing plants less than 1.5 m tall, which occur individually 
as sprouts from underground stem s, and taller, multistemmed, clumped 
plants. ”
Serviceberry is primarily a serai species; Pengelly (1966), Lyon 
(1966a), and Warner (1970) reported reestsiblishment of serviceberry 
after firmes. All three further reported that serviceberry did not become 
a significant part of the community until 7 years after a fir^ . Lyon and 
Warner found nearly all regrowth coming from old root crowns.
Most studies on the effects of browsing on shrubs simulated 
browsing by clipping. Young and Payne (1948) clipped serviceberry 
plants in the spring, summer, and fall, at different intensities, and 
found that clipping in the spring or summer decreased the following 
year’s production. Fall clipping, on the other heind, had little adverse 
effect, and at intensities up to 60 percent, increased production. Young 
and Payne reported that infrequent fall use of 100 percent had little 
adverse effect. Shepherd (1971) found longer stems and higher pro­
duction with simulated browsing intensities of up to 80 percent, and 
more "suckers” (sprouts from established plants) with browsing inten­
sities of 100 percent o r more. Mackie (1973) reported browse plants, 
including serviceberry, outside exclosures had greater production than
5
those inside, due to a greater number of longer stem s. Mackie found 
no significant difference in density inside the exclosure compared to 
adjacent unprotected areas.
Productivity was more affected by "local conditions" than by 
browsing according to Mackie (1973). Garrison (1953) reported that 
" . . .  variation in precipitation or damage by rodents reduced the browse 
in some years to 1/3 to 1/5 of that in other years. "
Dasmann (1948) felt that the degree of utilization offered the most 
direct method of deer herd management. Cole (1957) described a 
method of measuring utilization in which the percentage of browsed 
stems was estimated. This percentage was then converted to a "leader 
use estim ate." Stickney (1966) found that these leader use estimates 
compared well with the percent of length removed by browsing. He 
reported that the leader use estimate was accurate on serviceberry 
only when less than 60 percent of the length was removed, as a leader 
use estimate of 100 percent correlated to a browsed length of 60 percent. 
Stickney measured the browsed length by tagging a branch with ", . .10- 
20 twigs of current growth within 6 feet of the ground. " Current growth 
was measured before and after browsing. Lyon (1970) described a 
method in which utilization was measured through the relationship 
between twig length, weight, eurid diameter. By developing a regression 
equation with clipped twigs, Lyon was able to predict the weight and
length of the removed twig from the diameter and length or weight of the 
twig remaining.
Several authors examined the winter nutritional value of service­
berry, particularly the protein content. Gill (1970) recorded a protein 
content of 4.3 percent in the Swan Valley, Montana. Klebenow (1962) 
found a winter protein content of 5.7 percent in the Rattlesnake drain­
age, Montana. Knoche (1968),also in the Rattlesnake drainage, recorded 
an annual variation of 12.1 percent to 5.1 percent, the lowest reading 
in December. Dietz, et al. (1958), reported the protein content
. . dangerously near the 5 percent level from late summer through 
early winter. . . " in Colorado • Klebenow quoted a value of between 5 
and 7 percent protein as critical for deer.
The forage productivity of an area is important in evaluating 
utilization information. Reppert, et a l. (1962), described several 
methods of measuring production including clipping plots, clipping 
individual plants, and by combinations of estimating and clipping. Brown 
(1954) reported that the area of crown coverage times the average ungrazed 
twig length gave a relatively reliable index of production. Lyon (1968) 
found a strong correlation between twig production and crown volume for 
serviceberry on undisturbed s ite s .
CHAPTER III 
METHODS AND MATERIALS
Due to the size of the area studied > both extensive and intensive 
sampling schemes were employed. To facilitate sampling, Montana was 
divided into two areas: Fish and Game Department (F&GD) districts 1 
and 2, and the remainder of the state (Figure 1). This division was 
made on the basis of observations and interviews during the summer of 
1973. In areas of the state other than districts 1 and 2, sampling was 
flexible, mainly observation rather than quantification. Reasons were 
size of the area, variability of both serviceberry and its habitat, and 
the relative unimportance of serviceberry as a browse. F irs t, I 
contacted game management personnel (usually F&GD management 
biologists) to get a general idea of the distribution and importance of 
serviceberry within their locality. If their schedule permitted, they 
often showed me typical stands. As many stands as time permitted 
were visited in each locality, with priority given to larger stands, and 
stands which contained F&GD browse transects on serviceberry. In 
those areas, I was primarily interested in growth forms, plant associa­
tions, big game use, and general habitats of serviceberry. Attention 
was also given to edaphic factors, but this was secondary and principally 






Figure 1. Montana Fish and Game Department D istricts
œ
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In F&GD districts 1 and 2, sampling was more intensive, although 
much information was still gathered through observations. A single 
data form was developed for the more intensive sampling, and used 
throughout the area. Each F&GD district was divided into general 
localities, usually by U .S. Forest Service ranger districts. From 
maps, a route was chosen which dissected the locality, covering it as 
evenly and extensively as possible within a reasonable time. I then 
toured the chosen route and sampled whenever a different factor which 
might influence serviceberry was encountered. These factors were 
usually edaphic, changes in habitat type, or gross changes in slope, 
aspect, or elevation. If a relatively large area appeared homogeneous,
I frequently sampled the area several times to check homogeneity. 
Sampling was randomized in that I had to find an area or an approach 
where I could pull off the road to take samples. Before a sample was 
taken, the exact location, consisting of the drainage, township, range, 
and section was recorded from a U .S .F .S . district map. The sample 
began 10 paces (approximately 50 ft or 15.24 m) into the habitat type, 
perpendicular to the road from the front of the vehicle. In areas further 
away from the road, I went 10 paces into the habitat type, and if I had 
followed a tra il, 10 paces perpendicular to the tra il. The 10-pace 
margins were an effort to eliminate any bias introduced by the road or 
tra il. From the point where the sample began, I walked straight up 
or down slope 87 paces (435 ft or 132.5 m). Density was measured by
10
counting all serviceberry pleuits 5 feet (1.52 m) on either side of my 
belt buckle, by means of a 5-foot staff and a mechanical counter. A 
plot of 0 .10 acre (.04 ha) was thus measured. While measuring density, 
the percent crown coverage was estimated for serviceberry following 
the classification of Pfister, et al. (1974). Slope and aspect were 
measured—the slope with an abney, the aspect with a hand-held Silva 
compass. Elevation was later taken from a topographic map. I then 
walked over other portions of the area to gain an impression of how well 
the sample site typified the area. Depth and rockiness of the soil were 
estimated—estimates were usually made from road cuts or observa­
tions for shallow soils. Average height, average annual growth, and 
amount of use were estimated for serviceberry. The growth form of 
serviceberry in the area was described. Other major browse species 
in the area were noted and the amount of use and coverage class were 
estimated. The sample site was then habitat-typed according to 
Pfister, et al. (1974). One hundred fifteen sites sampled in the above 
manner were used in the analyses. More samples were taken, but I 
eliminated those missing data. In addition to the quantifiable sampling, 
observations were made throughout the area. I do not have an accurate 
estimate of the number of observations, but feel certain there were over 
500 separate instances.
During the spring of 1974, density and distribution were estimated 
for three areas by aerial observation. Serviceberry blooms before it
11
leafs out, resulting in a conspicuous white plant. Since serviceberry 
blooms well in advsuice of other plants, there were no problems of con­
fusion with other species. The procedure was to fly along the valley 
walls, watching for serviceberry along the slopes. The height above 
the datum plane varied with the topography of the different valleys, but 
was usually no more than 500 feet (152 m) above the highest level at 
which serviceberry weis observed. By watching alternately from both 
sides of the plane, am area 1 mile (1.6 km) wide could often be 
covered. For the narrower valleys, one flight up the middle was 
sufficient to cover both sides. For the larger valleys, one flight was 
made along each side. The plants were plotted on AMS scale topo­
graphic maps, using plastic AMS scale raised relief maps when 
available. Two different airplames were used—a Champion Scitaborea 
and Piper Super Cub—both cruised at approximately 90 mph (144.8 kph). 
The three areas flown were: The Missoula area including the Missoula, 
Bitterroot, Clark Fork, and Rock Creek valleys; the Bozeman area 
including the Gallatin, Yellowstone, and west side of the Madison 
valleys and the west side of the Bridger Mountains; and the South Fork 
of the Flathead River, including both sides of Hungry Horse Reservoir.
To measure the season and amount of use, 28 browse transects 
were constructed, 14 each in F&GD districts 1 and 2. Each of these 
transects was adjacent to a F&GD browse transect on which service­
berry was the key species. In this way, I had a browse history for the
12
area. Each transect consisted of 20 systematicaUy selected plants, 
with four tagged leaders on each plant. Five points were established 
in a straight line through the stand, with 10 paces (50 ft or 15.24 m) 
between points. Four quadrats were established at each point by an 
imaginary line perpendicular to the point line. The nearest plant was 
selected in each quadrat, and four unbrowsed available leaders were 
tagged in a straight line from the point. The leaders tagged were: the 
one nearest to 1 foot (30.4 cm) from the ground; the top-most leader, 
or the one nearest 4.5 feet (1 .37 m) if the plant was over 4.5 feet tall; 
and two equidistant between. The current growth and distance to the 
first prominent branch was measured for each leader; this allowed me 
to measure the length removed even if more than the annual growth was 
taken. Each measured leader was then marked with an aluminum tag 
made with a Dymo label maker. Tags lost during the firs t year were 
replaced with plastic Dymo tags. Transects were checked at 3-month 
intervals for signs of browsing. If a leader was browsed, the distance 
from the end of the remaining twig to the firs t prominent branch was 
measured. Since the same prominent branch could not be used a 
second year, I used only the current growth.
During December of 1974, leaders of current growth were systemat­
ically collected according to size on each of the transects I maintained. 
Each leader was cut into 0.50 inch (1 .27 cm) sections and weighed 
cumulatively beginning with that section containing the terminal leader.
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The cumulative weight and its respective cumulative length were then 
converted into percentages of the totals. From these percentages of 
weights and lengths, I attempted to derive a regression line from which 
a percentage of length browsed for a given transect could be converted 
to a percentage of weight.
A production index was calculated from the coverage class, 
average height, and average annual growth. In addition, on four 0.01 
acre (.004 ha) plots, the annual growth was clipped to quantify the index. 
These plots were randomly selected and clipped two months after the 
estimates for the index had been made. By waiting two months, I hoped 
to eliminate bias from the index. Both the index and the clippings were 




Growth form. Within Montana the growth form of serviceberry 
varies from small single stems less than 1 foot (.30 m) tall to tree­
like clumps over 20 feet (6.1 m) ta ll . Growth form is affected by a 
myriad of factors including genetics * moisture, substrate, and use.
Lonner (1972) described two growth form s. Since there were 
more than two distinguishable growth forms, some of which did not fit 
either classification, I described five growth forms which must not be 
considered distinct cleissifications, but rather points on a continuum 
(Figure 2). Short, single-stemmed plants less than 1 foot (.30 m) 
tall are found in moist depressions in eastern Montana grasslands. If 
the depression continues into a moister creek or freshet, a gradation of 
plants is found. The gradation may progress from a short single 
stem to a large clumped plant over 15 feet (4.57 m) tall.
The type plants for the mat-forming growth form were located on 
the slopes behind the U .S. Forest Service Ant Flats work center near 
Trego, Montana. On these slopes serviceberry formed a dense mat of 
individual stems approximately 3 to 5 feet ( . 95 to 1 .5  m) high.









underground rootstalks . It was nearly impossible to isolate a group of 
stems which were not connected by roots to other stem s. The stems 
were tightly matted and extremely dense.
I suspect some genetic determination in this growth form . There 
were three reasons for this suspicion: (1) Even in areas which had been 
protected from browsing for over 20 years, the plants did not attain a 
height of over 5 feet (1.52 m). (2) Plants in the surrounding area were 
tall and clumped-bushy in growth form. There were a few tall clumped 
plants growing in the midst of the mat-forming plants. (3) Even in wet 
areas the plants were composed of single stems not over 5 feet high, 
though they bore heavy berry crops indicating maturity.
Short single stems less than 3 feet (.95 m) tall, which are sepa­
rated from other plants by 2 feet (.61 m) or more are classed as small-^ 
repressed plants. The repression appeared to be a result of ceuiopy 
cover by the overstory, lack of moisture, or a substrate which limits 
moisture and/or physically limits growth.
Plants with individual stems which are divided into distinct groups 
are classified as distinct—grouped. Height is variable, from less than 
1 foot (.31 m) to over 15 feet (4.57 m). Although stems may be within 
a few inches of one another, they emerge from the ground separately 
and are visually distinct for their full height. The stems branch very 
little and share a common rootstalk. The form of the plant may be 
round, or simply a string of stems arising at intervals along a rootstalk.
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This growth form differs from the mat-forming in that they form dis­
tinct groups and may be tall, up to 15 feet (4.57 m). The growth form 
differs from the sm all-repressed in that although they may be small 
and repressed, they are grouped together. The repression is usually 
a result of moisture auid/or substrate. Distinct-grouped plants are 
often found in situations of talus or extremely rocky so il.
Plants with a number of stems arising in close proximity, with 
interlaced stems are classed into the clumped-bushy growth form. 
Clumped-busty plants ranged from 2 to over 20 feet (.61 to 6.1 m) in 
height. This growth form is usually found in open areats, often with over 
20 inches (50.8 cm) of moisture. The clumps often appear triangular 
or round in outline.
Plants over 5 feet (1.52 m) tall with a few long lateral branches, 
and usually few small leaves, are classed in the overmature growth 
form. These plants usually have 1 to 3 stems which are often geniculate 
throughout their height. Overmature plants are found under dense cano­
pies , usually in climax or subclimax stands. I suspect that these are 
remnant plants from earlier serai stages.
Roots. Configuration of the roots is as varied and diverse as 
growth forms. All root formations were composed either of deep 
vertical taproots, lateral roots, o r combinations of the two. Lateral 
roots had a profusion of sm aller lateral extensions, whereas taproots 
had fewer lateral extensions. Root growth form appeared related
18
primarily to substrate. The only place I encountered plants with only 
a taproot was in talus. Plants were single stems with a single taproot 
snaking down between rocks. Taproots were usually found in conjunc­
tion with lateral roots. At some point along a lateral root, a vertical 
taproot extended downward. Most root stems were composed mainly 
of a complex of interlaced lateral roots. Root crowns were composed 
of interlacing lateral roots. All lateral roots appeared to have the 
capability of sprouting new stem s.
Leaves. The size and shape of leaves varied from large round 
leaves to short narrow pointed leaves. Even the edges of the leaves 
varied, with serrations from half to fully around and from undulate to 
sharply serra te . I found no consistent pattern in leaf size and shape. 
Often leaves varied more on one plant than between plants (Figure 3).
Reproduction. Serviceberry has two means of reproduction, 
vegetative and by seed. Vegetative reproduction involves new shoots 
from previously existing roots or root crowns next to an existing plant 
or some distance away, usually within 5 feet (1 .52 m). This is the most 
frequent means of reproduction in serviceberry, both in undisturbed and 
disturbed conditions. Over 90 percent of the new stems sampled in 
undisturbed sites were from previously existing plants. I attempted to 
eliminate bias by only sampling stems 3 feet (.95 m) or more from 
othe r  stem s.
Figure 3. Comparison of leaves from the same serviceberry plant. (0
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Lyon (1966a) and Warner (1970) reported that nearly all of the new 
sprouts growing in burned areas were from previously existing plants.
In two bums, I found that all sprouts were from old root crowns. In 
examining seven recent clearcuts, an average of 82 percent of the plants 
came from roots of previous plants. Only a small section of root seemed 
necessary for resprouting. Several of the small plants examined were 
sprouting from sections of root less than 6 inches (15.24 cm) long, 
which had evidently been broken off in the disturbance of clearcutting. 
These root sections were, however, formerly part of a main root, as 
they were all at least 0.5 inches (1.27 cm) in diameter.
Vegetative reproduction was also important in undisturbed condi­
tions . New stems from the root crown increase the size of the plant.
The amount of tillering (sprouting new stems vegetatively) was low in 
clumped-bushy plants, particularly mature plants; the plants are 
apparently channeling their energies into increasing stem diameters, 
vertical growth, or berries. Tillering was predominant in the distinet- 
grouped, or matted growth form s. I believe any stimulus which increases 
tillering in clumped-bushy plants may alter growth form to distinct- 
grouped.
Tillering, besides spreading existing plants, may lead eventually 
to the formation of new plants. If a plant, repressed by browsing or 
low growth form spreads by tillering, eventually the center becomes 
decadent and dies. As the center dies the outer ring divides into
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separate plants. Several instances were found to support this theory. 
Four excavated plants were found to be connected to an old decaying 
root crown. In four other investigations as many as three plants were 
connected to the same root crown.
A question encountered in working with serviceberry is: When 
are stems an individual plant, and when are they simply stems from 
another plant? One answer is that a plant is a separate entity with its 
own root system. Are the four plants as cited above connected to the 
decaying root crown then one plant, and is the interconnected mass at 
Ant Flats one plant? The problem was circumvented by classifying a 
plant as a group of stems separated physically from other stem s. In 
the Ant Flats situation, stems were considered rather than plants. 
Density is of questionable value, as its canopy cover varies with size 
of plant. Density was used only to give an idea of abundance. Where 
quantitative data were needed, canopy cover was used, divided into 
cover classes from Pfister, et al. (1974).
The other means of reproduction, by seed, while not as frequent 
as vegetative, is important in establishing new plants. Obviously, the 
plant is limited in the distance it can disperse vegetatively. Seeds, 
on the other hand, can be carried long distances. Berries containing 
seeds are eaten by a variety of animals, most notably gallinaceous and 
passerine birds, and bears. The seeds are indigestible and are left 
in the animals* droppings, and may germinate. Conditions apparently
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have to be nearly perfect for successful establishment; although there 
are a tremendous number of berries produced, few plants result from 
seed. I found one unusual stand composed entirely of seedlings near the 
Yaak River. The only other serviceberry plant in the area was a large 
clumped-bushy plant near the stream bank, the apparent seed source. 
Conditions must have been perfect, as the stand was several acres in 
extent, with 380 plants per acre (939 per ha), all apparently seedlings 
of the same age.
Berry production appears to be a luxury, "enjoyed" mainly by 
mature plants on productive s ite s . These plants have very little current 
annual growth, and are apparently channeling their energy into berry 
production. Plants which are putting on extensive growth (over 50 mm 
average per leader) or are in stress situations may have a few terminal 
leaders with berries, but these will be in the minority. Limited mois­
ture and browsing are two types of s tress which lower or prevent berry 
production. Apparently when moisture is limited, plants commit all 
of their resources to growth. In the d rier portions of eastern Montana 
very few plants produced berries, and those that did produced very few. 
The plants were apparently on marginal sites; even though they were 
mature with little evidence of browsing, they had little growth and 
almost no b e rrie s .
Winter browsing limits berry production in two ways; plants di­
vert their carbohydrate reserves to regrowth, and terminal leaders, 
the usual site of the following year’s berry production, are removed.
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Berry production is greatest in plants on open moist sites which 
have reached their growth limits (maturity). This growth varies with 
site, genotype, and ecotype.
Distribution and Density
Pfister, et al. (1974), reported serviceberry in every forest 
habitat type except the timberline se ries, and moister subalpine fir  
(Abies lasiocarpa) habitat types. In this study, serviceberry was 
found in conditions ranging from moist depressions in eastern Montana 
grasslands to timberline. Even though serviceberry was found in a 
wide spectrum of conditions, moisture does appear to be a limiting 
factor. With the exception of a few stands in riparian habitat types, 
serviceberry is not found in areas with less than 14 inches (35.56 cm) 
of annual precipitation (Figures 5 , 6 ,  7), and most stands were found 
in areas with 20 inches (50.8 cm) or more of annual precipitation.
Since the density varied greatly within and between stands in the 
same area, I have used general abundance classifications rather than 
specific densities.
ABUNDANCE CLAwSSES 
Sparse 1 to 100 per acre (2.5 to 247 per ha)
Light 100 to 300 per acre (247 to 741 per ha)
Moderate 300 to 800 per acre (741 to 1977 per ha)
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Northwestern Montana, The area described as northwestern 
Montana is that west of the Continental Divide, and north of Highway 
200 from the Continental Divide to Missoula, and then north and west of 
Highway 93 from Missoula to the Montana-Idaho line. The area is 
mountainous with numerous intermountain valleys. Vegetation is 
predominantly forest habitat types, with the exception of several wide 
valleys. Soils are dominated by gray wooded and brown podzoUc soils 
with the exception of the Flathead Valley, which is chestnut and 
chernozems, and the Bitterroot and Missoula Valleys, which are 
alluvial. Most of the area receives over 20 inches (50.8 cm) of annual 
precipitation, with the exception of the floors of the larger valleys. 
Serviceberry is  found throughout the area. Since serviceberry is most 
widely distributed, and most important to wildlife in northwestern 
Montana, the area has been divided into 13 sm aller areas to facilitate 
accurate description of serviceberry*s distribution (Figure 8).
1 . Northwest of the Kootenai River, Yaak Valley. This area is densely 
timbered and characterized by moist habitat types. Serviceberry 
is scattered throughout, but confined primarily to openings and 
timber harvest sites . Scattered—repressed or overmature plants 
are found in the mature stands. Density is for the most part light, 
under 300 plants per acre, and production is generally low.
Usually plants are either small—repressed, held back by dense 
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2. East side of the Kootenai River, west slope of the Whitefish Moun­
tains, Tobacco Valley. The lower portions are d rier, dominated 
by dry Douglas fir  (Pseudotsuga menzesii) habitat types, with many 
openings. Serviceberry is abundant in the lower Tobacco Valley, 
decreasing slightly in abundance along the east shore of Lake 
Koocanusa. Abundance decreases with elevation and the accompany­
ing heavier timber cover in the Whitefish Mountains. The growth 
form is mainly clumped-bushy, with the mat-forming growth form 
confined to the area around Ant Flats Work Station. Most of the 
clumped plants are under 5 feet (1 .52 m) in height, with taller 
pleunts along lakes and drainages. Density is generally moderate 
(300-800 plants/acre, 741-1977 plants/ha), or low (100-300 plants/ 
acre , 247-741 plants/ha) throughout the area with the exception
of the Ant Flats area, where it is extremely dense (over 1000 stem s/ 
acre, 2470 stem s/ha). Even though moderate in density, service­
berry can be consistently found throughout the area, making it 
valuable to big game browse.
3. East slope of the Whitefish Mountains, west slope of Glacier Park, 
North Fork of the Flathead Valley. The area is moist and heavily 
forested. The upper area, above Polebridge to the Canadian border, 
is mainly dense stands of lodge pole pine (Pinus contorta). The area 
south of Poleb ridge is made up mainly of moist Douglas fir  and 
subalpine fir habitat types. Serviceberry is almost totally absent
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in the dense lodgepole pine stands. There are scattered plcuits 
ranging in density from moderate to sparse in the mature stands of 
the other habitat types south of Polebridge. Plants under these 
mature stands are generally either short—repressed or overmature 
in growth form . In areas opened by roads^ fire , or topography, 
serviceberry is abundant, characterized by clumped-bushy plants. 
Density varies from scattered isolated plants along roads to heavy 
stands (over 800 plants/acre, 1977/ha) in burned a re a s . Service­
berry is probably of primary importance to big game in these 
burned areas, based on the density.
4. Hungry Horse Reservoir, Spotted Bear area. This area consists 
mainly of moist Douglas f ir , subalpine f ir , and spruce (Picea spp.) 
habitat types. Serviceberry is scattered throughout the mature 
stands, but is sparse in density (under 100 plants/acre, 24^ha) 
and overmature in growth form. Density is higher in open stands, 
but still low in abundance. Density is still higher in natural open­
ings and clearcuts, reaching a peak in burned areas. A large 
area. Horse Ridge, burned in the early part of this century, is now 
a large brush field, supporting a large number of wintering animals. 
Density of serviceberry is moderate (300-800 plants/acre, 741- 
1977/ha) on the old burn. Plants are clumped-bushy in growth form. 
Production is relatively high, with average leader lengths of up to 
100 mm per year. Serviceberry is most important as a winter 
browse in natural openings and burned areas.
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5. Kalispell, Tally Lake, Upper Flathead Valley. This area is rela­
tively dry (14-20 in, 35-50 cm of annual precipitation) and consists 
primarily of open valleys and low forested mountains with primarily 
ponderosa pine (Pinus ponderosa) euid dry Douglas f ir  habitat types. 
Serviceberry is found throughout the area, ranging from absent to 
moderate in density. Plants are usually low growing, with low pro­
duction . Growth form is primarily distinct-grouped. Use is 
moderate to light, probably due to shallow snow depths.
6. F isher River, Wolf Creek, Pleasant Valley area. This area, 
although relatively moist, is characterized by dry open south and 
southwest facing slopes. Serviceberry is abundeuit throughout, 
associated primarily with ponde rosa pine and dry Douglas fir  habitat 
types on the dry south and southwest slopes. Density is moderate 
to high, but plants tend to be rather sm all. Growth form is pri­
marily distinct-grouped. Production per plant is low, but low 
production is compensatzed by abundance. Serviceberry is an 
important winter browse throughout the area.
7. Lower Clark Fork River, Bull River, S t. Regis River. This area 
is one of high moisture (over 30 in, 76 cm) and the most moderate 
temperatures in Montana. Habitat types vary from ponde rosa pine 
types in the lower valley near Plains to timberline types. Service­
berry is very abundant throughout, ranging from low densities in 
the drier areas to high densities on the open moist slopes. Size
is varied from short clumped-bushy o r distinct-grouped plants on
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dry sites to tall (over 15 ft, 4.57 m) clumped-bushy plants on moist 
open slopes. The lowest production is under the dense canopies of 
western red cedar (Thuja plicata) stands along stream courses. 
These plants are sm all-repressed or overmature in growth form . 
Serviceberry is important to big game throughout the area, being 
both common and highly productive. Serviceberry is most heavily 
used on the d rier sites , probably a s  a result of lesser snow depths.
8. Flathead Indian Reservation. Serviceberry is sparse or absent 
throughout the entire area with the exception of the lower slopes of 
the Mission Mountains and the Jocko Divide. This area is mainly 
a broad wide valley with relatively low precipitation. Areas that 
are forested are primarily ponde rosa pine habitat ^ p e s , with sparse 
serviceberry understory. There are also a few isolated service­
berry stands along stream  courses. On the lower slopes of the 
Mission Mountains and Jocko Divide area, serviceberry is found in 
light to moderate densities, but probably is of limited value due to 
deep snow depths.
9. Swan Valley. Serviceberry is very abundant in the lower drier 
areas, decreasing in abundance in the higher, moister areas. In 
lower portions of the Valley, densities are moderate to high. Pro­
duction is high, with averages of over 140 mm of growth recorded. 
Heavy, productive stands are associated with open Douglas fir  
habitat types. Plants are clumped-bushy or distinct-grouped in
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these open stands, with overmature or repressed plants under the 
dense canopies, particularly at higher elevations. Serviceberry 
is most important to animals in the lower areas with less snow.
10. Upper Middle and South Forks of the Flathead River. The area is 
one of high moisture and heavy forests. Ser*/iceberry, found 
mainly in rocky openings, is not abundant. The area was not ground 
sampled and I collected no information concerning density and 
growth form.
11. Blackfoot River Drainage. Serviceberry is found throughout this 
area, but is most abundant on the north side of the Blackfoot River. 
Locally light stands (under 300 plants/acre, *741/ha) are found on 
lower elevations in ponderosa pine and d rier Douglas fir habitat 
types. Moderate to heavy stands (over 300 plants/acre, 741/ha) 
are found in openings, particularly burns in the moister habitat 
types. Growth form is primarily clumped-bushy, with distinct- 
grouped plants common on the d rier exposures and rocky areas. 
Serviceberry is an important winter browse throughout the area, 
particularly on the lower, d rie r areas where it is more accessible.
12. Clark Fork River Drainage from Missoula to S t. Regis. Service— 
berry,although found throughout the area, is most abundant in the 
ponderosa pine and d rier Douglas fir habitat types. Heavy densi­
ties (over 800 plants/acre, 1977/ha) are found in open areas, 
particularly on south and southwest slopes. Sparse scattered plants
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are  found in the m oister habitat types. Growth form is varied, 
with clumped-bushy and distinct-grouped plants in the d rier open 
areas, and repressed and overmature plants in the moister habitat 
types. There are extensive brush fields with a high composition of 
serviceberry scattered throughout the area. Serviceberry is very 
important to wintering game euiimals on the d rier slopes witih 
lower snow depths.
13. West side of the Bitterroot Valley ♦ Along the east fact of the 
Bitterroot Mountains, serviceberry is most abundant in moist 
aspen ÇPopulus tremuloides) stands in ponderosa pine and Douglas 
f ir  habitat types. However, scattered locally light to moderate 
stands cem be found to timberline. In the West Fork area, service­
berry is found in moderate to heavy densities on the lower open 
and rocky areas. Prominent growth forms are the clumped-bushy 
in the deeper soils, and distinct-grouped in rocky areeis. Service­
berry is important to wintering big game animals primarily in the 
opener areas with low snow depth.
Southwestern Montana. Serviceberry is found in scattered stands 
throughout southwestern Montana. Abundance and size are greatest at 
the northern limits of the area , decreasing in size aund abundance to the 
south. Serviceberry is primarily found associated with shrub zones 
on the lower limits of forested habitat types. Production is low through­
out the area. Serviceberry is important to big game primarily in the
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northern part of the area, along the south side of the Blackfoot River 
and along the Clark Fork and Rock Creek drainages. Further south, 
importance is limited by low abundance and productivity.
Southcentral Montana. The area is bounded by the Madison 
River on the west. Interstate 90-Highway 10 on the north, and a line 
from Columbus to Red Lodge to the Montana—Wyoming border on the 
east. Serviceberry is found primarily in association with aspen stands. 
The distribution of aspen stands was described by Stevens (1970) as 
**. . .o n  sites where moisture is high, especially below the Douglas- 
fir community between 5000 and 6000 feet." Scattered sparse stands 
(under 100 plants/acre, 247/ha) can be found in moist areas in ponderosa 
pine habitat types. Size varies from short repressed single stems 
under dense canopies, to ta ller multistemmed clumps in moist open 
areas. Production is likewise varied, but on the whole is relatively 
low (under 5 lb /acre, 92 kg/ha). Production is higher in the more open 
aspen stands than in d rier ponderosa pine habitat types. The largest 
plants with the most production are found along drainages. Service­
berry is probably important to moose (Alces alces) in the aspen stands, 
and to other big game species in aspen stands and ponderosa pine habi­
tat types which are accessible during winter.
Southeastern Montana. Serviceberry is , for the most part, 
scattered in sparse stands located in moist a re a s , A few isolated 
plants were found in the Pryor and Bighorn Mountains. The Ashland-
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Lame Deer area had locally light stands (under 300 plants/acre, 741/ha) 
on north slopes. Light to moderate stands were found In the Ekalaka- 
Long Pines area. Crown cover and production in some of these stands 
were sufficient to make serviceberry locally important to big game.
With the exception of parts of the Ekalaka-Long Pines area and a few 
other scattered productive areas, the plants were small and sparsely 
branched with low production. Plants in the moister drainages in the 
Ekalaka-Long Pines area were ta ller, clumped plants with better pro­
duction. Only in the moister sites of the Ekalaka-Long Pines area did 
serviceberry attain production sufficient to make it a significant part 
of the big game diet. In the rest of the area serviceberry appears to 
be more of an "ice cream plant** than a dietary staple.
Northeastern Montana. Locally heavy stands of serviceberry can 
be found along drainages, particularly from the eastern end of Fort 
Peck Reservoir to Sidney. Plants are associated with rose (Rosa spp.) 
and choke cherry (Prunus virginiana). In localized portions of many of 
these drainages, plants are tall and dense. These plants are single 
stems with little branching (distinct-grouped). Production of these 
plants was low, and there was little sign of use.
Northcentral and Central Montana. Serviceberry is found in every 
mountain group in this area , and along the east face of the Rocky Moun­
tains. Serviceberry is also often found along moist drainages in 
foothill regions. On higher, mountainous areas, serviceberry is
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associated with forested habitat types such as ponderosa pine and 
Douglas fir . In lower forested areas, serviceberry is often associated 
with aspen stands. In foothills regions, serviceberry is found along 
drainages and in moist depressions associated with choke cherry and 
ro se . Serviceberry is apparently substrate limited in the Missouri 
Breaks area , confined to the Eagle sandstone and absent where Bearpaw 
shale is the surface horizon. Size and abundeuice of serviceberry is 
extremely variable. Plants range in size from short (less than 1 ft,
.30 m) single stems in moist depressions in grasslands to tall clumps 
(over 20 ft, 6.10 m) along drainages. Plants are usually small and sparse 
in density in the forested area. Density in the foothills ranges from single 
isolated stems in grasslands to heavy dense stands along streams or 
freshets. Importance is likewise varied, being locally important to big 
game in areas where it is abundant and productive.
Aerial Mapping
Mapping density and distribution of serviceberry from aerial ob­
servations was unsatisfactory for most a reas . The procedure relied on 
the serviceberry plants being near full bloom since flights before or 
after that period gave poor results.
Aerial observations gave excellent results for the Missoula area, 
since in nearly all sites plants were in full bloom and easily identified. 
Two factors facilitated excellent results in this area—firstly, topography 
was relatively gentle, and, secondly, a cold period in the early stages
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of blooming prolonged the bloom period and evened out the effects of 
altitude and aspect. I was able to cover large areas in a short time 
with accurate results.
Flying did not yield usable results for the Bozeman a rea . The 
primary reason for poor results was drastic variation in elevation. 
Serviceberry plants were past bloom at lower elevations, while choke- 
cherry plants were starting to bloom, necessitating ground checking.
At upper elevations, serviceberry was in flower, but effects of aspect 
were such that results were questionable. I feel that aspect had a more 
pronounced effect in this area due to excessive topographic relief. 
Aspect had minimal effects in the gentler Missoula and South Fork of 
the Flathead areas. Results for the South Fork of the Flathead were, 
nevertheless, poor because serviceberry was unfortunately past bloom 
by the time the area was flown.
Estimating serviceberry density and distribution from aerial ob­
servations is a valid and valuable technique if two conditions can be met. 
Altitude and, to a certain extent, aspect of the area sampled must be 
relatively constant. A gradual variation of 10O0 to 2000 feet (304.8 to 
609.6 m) should pose little problem. The researcher must have con­
stant contact with the area , so that when plants are in full bloom aerial 
examination can be made.
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Topographie, Alcitudtnal» and Community Relationships
I attempted to correlate slope, aspect, elevation, soil depth, 
moisture, and temperature to cover class and density for 115 western 
Montana serviceberry stands. There was poor correlation for all com­
binations of factors (r^s under .1). While the correlations were poor 
there were three significant linear relationships using the F test. The 
highest cover classes and densities were associated with the lowest 
altitudes, highest tem peratures, and lowest elevations (Table 1). 
Eigh^-five percent of the stands were on aspects between 72 and 288 
degrees. The 115 steuids were also distributed throughout habitat 
types, but tended to be associated more with d rier habitat types (Table 
2).
Big Game Relationships
Serviceberry is used by a variety of big game species such as  
whitetailed deer (Odocoileus virginianus) (Pengelly, 1061), mule deer 
(Odocoileus hemionus) (Klebenow, 1962), elk (Cervus canadensis) 
(Hungerford, 1952), bighorn sheep (Ovis canadensis) (Schallenberger, 
1966), mountain goats (Oreamnus americanus) (Bruce Smith pers. com.), 
and moose (Stevens, 1970). Serviceberry is primarily used as forage 
by animals which rely on browse for winter food, Pengelly (1961), 
studying whitetailed deer in northern Idaho, found serviceberry was a 
primary food. Even though serviceberry may not compose a dominant
portion of big game diets, where available in quantity it is often an 
integral part of their diet.
Table 1. Distribution of serviceberry stands by aspect and elevation.
Aspect
Elévation
0-45 45-90 90-135 135-180 180-225 225-270 270-315 315-360
under
3000 0 1 2 4 2 1 1 2
3000-
3500 2 1 8 6 10 8 1 1
3500-
4000 2 1 0 2 1 7 3 0
4000-
4500 2 0 5 2 3 3 0 1
4500-
5000 0 1 0 0 1 0 0 0
over
5000 0 1 1 2 4 2 1 0
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Table 9 . Habitat type distribution of 115 northwestern  
Montana serv iceb erry  stands.
_________ Habitat Type____________________________ Number of Stands
Pinus ponde rosa/Agropyron s p ic a tu m ..................................  3
Pinus ponderosa/Purshia tridentata.......................................... 2
Pinus ponde rosa^/Festuca id a h o e n s is ......................................  O
Pinus ponde rose/Sym phoricarpos a l b u s ................................... 2
Pinus ponderosa/P runus v ir g in ia n u s ...........................................O
Pseudotsuga m enziesii/A gropyron s p ic a tu m ..........................13
Pseudotsuga m en zlesii/F estu ca  idahoensis ....................... 1
Pseudotsuga m en ziesii/F estu ca  s c a b r e lle u ........................... 1
Pseudotsuga m enziesii/Sym phoricarpus a lb u s ......................31
Pseudotsuga m en ziesii/S p irea  betulifoUa ,  ........................ 5
Pseudotsuga m enziesi j/A rctostaphylos u v a - u r s i .................... 4
Pseudotsuga m enztestj/C arex g e y e r i i ..................................  3
Pseudotsuga m enziesil/C alam agrostis rubescens . . . .  8
Pseudotsuga m enztesii/V accinium  c e a s p it o s u m ...............  l
Pseudotsuga nr*ensiesi i/Physocarpus m a lv a c e u s .................... 8
Pseudotsuga m en ziesii/X e rophyllum t e n a x ................................3
Pseudotsuga m enziesij/V accinium  g lo b u la r e ............................6
Pseudotsuga m enziesii/L innea  b o r e a l i s ..............................  8
P icea /S m ilacin a  s t e l l a t a ............................................................  1
Piceat/Senecio streptanthifoU us......................................................O
Plcea/i-innea b o r e a lis .........................................................................3
P icea/P hysocarpus m a lv a c e u s ..................   O
Ptcea/G alium  tr if lo r u m ................................................................  0
Picea/V accin ium  caesp itosu m .....................................................  O
Picea/C lintonta u n iflo ra ................................................................  1
Picea/Equisetum  a r v e n s e ................................................................. O
Abies grandis/X e rophyllum te n a x .............................................  1
Abies grandis/C lintonia u n i f lo r a .............................................. O
Abies lasiocarpa/C lem atis p seu d o a lp in a ..............................  O
Abies lasiocarpa/V accinium  ceasp itosu m ..............................  3
Abies lasiocarpa/X e rophyl lum t e n a x ...................................... 2
Abies lasiocarpa/V accinium  globulare .  ...............  1
Abies lasiocarpa/C alam agrostis r u b e s c e n s ............................4
A bies lasiocarp a/A m ica  c o r d ifo lia ...............................................O
Abies lasiocarpa/V accinium  s c o p a r iu m ..............................  O
A bies lasiocarpeK/Wnnea b o r e a lis .................................................. 3
A bies lasiocarpa/G alium  tr if lo r u m .......................................... 0
Abies lasiocarpa/Luzula h t tc h c o c k ii ...................................... O
Abies lasiocarp a/M enziesia  ferru g in ea ....................................... O
A bies lasiocarpa/C lintonia u n iflora ..........................................  0
A bies laisiocarpa/Com u s c a n a d e n s is ......................................  O
Abies lasiocarpa/Oplopanax h o r r id u m ..................................  O
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Klebencw ( 1962) , studying deer in the Rattlesnake Drainage of 
Montana, reported a preference for serviceberry. Preference is 
dynamic and extremely hard to quantify. The problem, encountered in 
assessing an animal's preference for servi ceberry is one of avail­
ability and quantity relative to other species. Se-^iceberry is common 
on open south and southwest facing slopes possess ing low snow depths 
in winter. The primary question may be whether the animals select 
these slopes for their forage or for ease of movement. Doubtlessly, 
both factors are important and isolation of the contribution of each 
factor would be difficult.
In order lo rate the preference for serviceberry compared to 
other species, both availability and composition must be considered.
A plant is preferred when it is used in excess of its availability. From 
my observations in northwestern Montana, only red str^m ceanothus 
(Ceanothus sanguinous) was consistently more preferred by big game 
animals than serviceberry. Willow (Salix spp.) and bitterbrush 
(Purshia tridentata) rated about equally with serviceberry. Unfortunately, 
visual observations cannot be used to compare the preference of snow- 
bush ceanothus (Ceanothus velutinus) with serviceberry since the amount 
of browsing on mature ceanothus plants is not readily determined. New 
shoots, crown sprouts resulting from winter kill, appeared to be more 
preferred than serviceberry in some areas, and less preferred in 
o thers.
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Seasonal use was determined from tagged leader transects 
^Tables 3 and 4). During the winter of 1973-74, t ie period of heaviest 
use was that from December to March, which corresponded to the 
period of deepest snow. March to June was the second heaviest use 
period during 1973-74. It appears that the results will be sim ilar for 
1974—75, but no conclusions can be made without Marcn to June measure­
ments. During both years the period of lightest measurable use was 
from September to December. Quantitative measurements could not 
be made for the summer period (September 15 to June 1), when plants 
were growing. Only isolated instances of use were found during the 
summer.
The period and amount of use appear to be regulated by snow 
depth. In March 1974, the snow was gone from most of the transects, 
and there was little evidence of recent use (no fresh pellets, tracks, 
or chewed leaders). During March 1975, snow was still quite deep and 
there was evidence that the animals were still using thct transects.
There was more snow during winter 1974—75, and use was heavier than 
in 1973-74. Besides the dependence of animals on browse for food, 
season and amount of use are also affected by the physical restraints of 
snow. Several of the transects were physically inaccessible during 
March 1975 due to deep snow and crust conditions. If snow is a major 
controlling factor, the March to June period for 1975 will probably have 
heavier use than that same period in 1974.
Table 3 . Percent of leader length used on serviceberry by season, 1973-74
Season
Location Fall Winter Spring Total C%weight)
Lion Cr. 0 .5 13.3 14.6 28 ,4 ( 20.3)
Johnson Cr. WS 3.2 32.2 9 .4 44.8 ( 39.9)
Johnson Cr. SS 0 22.2 9,2 31.9 ( 29.1)
Lakeside 0 0 1.6 1.6*
Ashley Grade 0 17.2 6 .2 23.4 ( 18.0)
Smith Lake 0 10.5 16.5 27 .0 ( 22.9)
Ant Flats 0 26.0 0.2 26.2 ( 22.1)
Ariana Cr. 0 9 .7 3 .7 13.4 C 9.0)
Wolf Cr. 0 15.9 3 .5 19.5 ( 14.5)
Cow Cr. 0 11.7 2.8 14.5 ( 9 .9 )
Canoe Gulch 0 0 1.6 1.6*
Gin Cr. 0 0 0 0
Water Hill 0 8.1 6 .4 14.6 C 9 .7)
Fourteenmile Cr. 0 1.9 0 .2 2.1*
McNamara’s  Landing 0 0 0 0
Lower Camp 9 0 57.1 22.1 79.2 ( 74.2)
Salmon Lake 2.1 67.1 21.8 91.1 ( 86.0)
Patrick Cr. 0 ,3 19,3 4 .7 24.3 ( 20.7)
Powderhouse Springs 0 14,5 0 14.5 ( 9 .5 )
Johnson Ranch 0 4 .9 4 .9 9 .8 ( 5 .3)
Dry Cr. 0 .8 7 .0 3 .0 10.8 ( 9 .4 )
Trail Cr. East 3 .0 100 N/A 100 (100.0)
Trail Cr. West 0 N/A** N/A** N/A**
Wall Canyon 2.2 24,8 4 .3 31.3 ( 27.5)
E llis Cr. 11.0 10.0 2 .0 23 ,0 ( 18.0)
Lost Horse Cr, 1.1 22.9 6 .0 30 .0 ( 27.1)
Beavertail Cr. 0 0 .8 0 0.8*
Overwhich Cr. 0 17.5 0 17.5 ( 13.2)
*The regression is not accurate at the extremes
«*The transect was vandalized
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Winter Spring T otal
Lion Cr. 0 13.0
Johnson Cr. WS 0 35.4
Johnson Cr. S3 0 29.7
Lakeside N/A N/A
Ashley Grade 0 16.2
Smith Lake 0 51 .7
Ant Flats 0 40.1
Aricina C r. 0 29.0
Wolf C r. 0 37.4
Cow C r. 0 N/A*
Canoe Gulch 0 22.7
Gin C r. 0 0
Water Hill 0 77.6
Fourteemile C r. 0 N/A
Patrick Cr. 0 35.1
Powderhouse Springs 0 37.2
Johnson Ranch 0 25.5
Dry C r. 0 0.3
Trail C r. East 0 43.2
T rail C r . West 0 43.9
Wall Canyon 10.1 38.8
Ellis Cr. 0 N/A
McNamara*s Landing o 0
Lower Camp 9 0 77.3
Salmon Lake 0 78.9
Lost Horse C r. 0 N/A
Beavertail Cr. 0 N/A
Overwhich Cr. 0 N/A
N/A -  not available
N/A* -  transect under snow
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There may be yearly variation in the use of areas by big game 
simply as a result of variations in the patterns of use of their ranges, 
Nasimovich (1955) indicated that when snow is deep, animals may move 
onto a site and feed on the plants to the point of decimation before moving 
on. He also indicated that these sites vary from year to year. In 
northwestern Montana, elk may feed in this manner. During the winter 
of 1973-74, a group of elk (from pellets and tracks) moved onto the 
Trail Creek East Transect, utilizing 100 percent of the tagged leaders 
and consumed 2 year old growth on the majority of the twigs. Past 
history of the area shows considerably less use (Table 5). Transect 
information shows a previous high use of 49 percent, and very little of 
this was elk use. In 1975, the December to March use was 43.2 per­
cent. In 1974, elk concentrated on this relatively small area, as 
surrounding areas were not hit as hard. This heavy use took place 
within a short time, as there was very little evidence of use 6 weeks 
previous.
Percentage consumption was computed by two methods, percent of 
current annual growth (GAG) consumed and percent of stems used. 
Results of both methods correlated quite well (r^ of .85 for 1974 and 
.90 for 1975). With increased use the percentage of stems browsed 
increased more than percentage of length (Figure 9). The reason is 
unclear as this is the opposite of what I expected. I expected that with 
deeper snow animals would use stems more extensively before moving
Table 5. Browsing history from Montana Fish and Game Department transect records.
Year
Location 60 61 62 63 64 65 66 67 68 69 70
Region 1
Lion Cr.
Johnson Cr. WS 86 47.2 44.3 75.6 63.4 69.1 68.7 30.1 66.1
Johnson Cr. SS 62.9 61 .4 81.1 39.5 50 84.8 60.4 79.8 70 64.6 82.2
Lakeside 25 1.7 65.3 8.9 57.8 54.6 37.4 17.4 21.8 37.6
Ashley Grade 80.4 74.8 60 85.2 85.2
Smith Lake
Ant Flats 82.4 27.4 85.2 55.7 89.2 89.2 76.4 45.2 55.4 88.4 82.8
Ariana Cr. 67.6 39.0 77.3 32.2 26.5 38.9 53.2
Wolf Cr. 62 .4 6 .8 66 12.9 81.6 80,5 81.8 52.2 41.7 68 84.4
Cow Cr. 67,8 6 .7 78.7 18.7 83.2 79.4 74.7 44.8 30.4 73.9 84.2
Canoe Gulch 76.4 1.8 50 12.6 31.4 80.6 74.6 0.8 4 .2 68.5 35.3
Gin Cr. 70 12.5 30.9 25.3 25 5 5 25 28
Water Hill 81 88 72.4 88.4 70 85.6 82.8
Fourteenmile Cr. 37.3 63.8 23.2 46.4 65 64.8 15 20 9 23.3
Region 2
McNamara s  Landing 3 3 10 24 15 59 1.5 13.6 0 .8 5 12.7
Lower Camp 9 57 62 67.8 90 61.4 80 67.2 59.4 86.8
Salmon Lake 39 90 38 81 88 61.8 90 90 77.4
Trail C r. East 31 29 37 34.4 35 17,4 22.8 49.6 33 19 37.6
Trail Cr. West
Wall Canyon 61 36 58.8 86.8 63.4 76 69.2
E llis Cr. 32 .5 5 24 74.8 44 18 41.4 32.6 36.8 2 22
Patrick Cr. 7 .4 34 27 44.4 71 72.8 63.7 25.4 44.8 19.4 40.8
Powderhouse Springs 88.4 64.6 48 21.2 46.4 46.8
Johnson Ranch 8 38 55.6 41 49.5 58.6 45.6 1.0 8 .2 19
Dry Cr. 20 14 21 5 .2 66 30.4 27 21 28.8 29.2 42.6
Lost Horse Cr. 80 66 24.1 78 85 65.4
Beavertail Cr. 23 32.6 12.7 6 .5 19.6 54 36
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Figure 9, Serviceberry utilization length-number relationship
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on. Percent of CAG consumed was expressed in two ways, percent of
length of CAG and percent of weight of CAG (Table 3). Percent weight
was calculated from a regression line computed from the length-weight
2relationship and correlated very well ( r  s over .90).
Production per unit area of serviceberry varies with amount of 
CAG, canopy cover of the serviceberry pleunts, and to a sm aller extent 
plant height. Moisture, temperature, overstory cauiopy cover, brows­
ing pressure, and growth form affect the amount of CAG. By assign­
ing moisture and temperature ratings to habitat types, I attempted to 
correlate moisture and temperature to CAG estimates for 115 north­
western Montana serviceberry stands. Habitat types were used as they 
best indicated the conditions of the microclimate. Using F and t tests 
(p .05), moisture correlated significeuitly but temperature did not; the 
r^ for moisture was .50.
Average CAG for 80 leaders on each of the 28 browse transects 
was lower in 1974 than in 1973 (Table 6). On some transects, 1974 
growth was less than 1/3 that of 1973. The cause of this reduction is 
not known. Although soil moisture is suspect, it was slightly higher 
in 1974 than 1973. Variations in utilization or carryover effects from 
the previous dry year may account for this difference in productivity.
In an attempt to estimate production, an index was developed 
multiplying CAG by coverage class estim ate. There was poor correla­
tion when these index values were compared to values obtained from
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Table 6. Serviceberry leader production; total in 








Lion C r. 4 11,253 6,697
Johnson C r. WS 5 10,850 6,268
Johnson C r. SS 6 8,950 4,014
Lakeside 7 4,670
Ashley Grade 8 4,959 3,240
Smith Lake 9 7,239 4,660
Ant Flats 10 7,910 2,800
Ariana C r. 11 5,798 2,811
Wolf C r . 12 8,148 2,303
Cow C r. 13 5,158 1 ,656
Canoe Gulch 14 8,035 3,862
Gin Cr. 15 5,350 4,211
Water Hill 16 8,966 4,491
Fourteenmile Cr. 17 6,414 4,179
Patrick C r. 18 5,059 4,178
Powderhouse Springs 19 6,113 5,222
Johnson Ranch 20 4,066 2,694
Dry C r. 21 4,219 3,738
Trail C r. East 22 6,213 7,605
Trail C r. West 23 5,309 4,174
Wall Canyon 24 8,957 9,050
Ellis Cr. 25 7,072 3,574
Lost Horse C r. 26 7,590 4,367
Beavertail Cr. 27 3,953 2,737
Overwhich Cr. 28 5,295 5,592
McNamara's Leuriding 1 2,318 1 ,598
Lower Camp 9 2 9,598 6,061
Salmon Lake 3 4,963 4,884
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clipped plots. This index method is widely used, and according to 
Brown (1954) yields accurate results for most shrubs. The reason 
for poor correlation in this instance was an inability to take growth 
form into account. Tremendous variation exists between the number 
of leaders of CAG in the matted and clumped—bushy growth form s. 
Matted growth forms possess a large number of leaders per unit area, 
though the individual leaders are often sm all. Clumped-bushy plants 
have fewer leaders per unit area .
Accurate estimates of serviceberry production were difficult 
due to the large number of variables which must be integrated. Clipped 
plots were the most accurate means of measuring production. Clip­
ping average plants appears impossible as most areas did not have 
average plants (if individual plants could be discerned at all). I do, 
however, feel that gross estim ates can be used, and are of value.
While the classifications are necessarily broad, they describe the 
areas accurately. With the large number of variables involved, it 
was easier to mentally integrate them than to try  to weight indices.
My gross estimates for the areas clipped correlated better than the 
index values.
Clubbing adversely affects production in serviceberry. Exten­
sive clubbing was restricted in serviceberry to harsh areas with 
limited available soil moisture and which received heavy use. Plants 
in harsh sites have limited energy reserves, and thus respond to
54
PRODUCTION: CLIPPED vs INDEX
Location
Clipped Value 
(pounds/acre) Index Value Estimation
Lion Creek 17.8 251 high
Ashley Grade 6.4 40 moderate
Ant Flats 54.5 140 very high
Trail C r. E. 27.1 285 high
browsing with limited growth. Lateral leader response, resulting 
from removal of the terminal bud, is low, less than to slightly more 
than the leader length removed by browsing. Continued use results 
in continued leader growth, eventually leading to a proliferation of 
lateral leaders or clubbing.
Even heavy use in more productive areas does not take a high 
percentage of CAG, therefore those plants with long leader growth 
will eventually escape browsing. Another consideration is that 
harsher, drier sites receive consistently heavy use. These sites are 
on exposures which are most frequently open throughout the winter, 
rendering the plants accessible and therefore available. During per­
iods of deep snow, animals concentrate on these open a reas .
Browsing may also positively affect production. Young and Payne 
(1948) and Shepherd (1971) found that fall clipping increased the 
following year’s CAG when done in intensities under 80 percent.
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Mackie (1973) found sim ilar results from browsing. Browsing 
apparently stimulates growth by forcing the pleint to cheinnel its energy 
into growth. As a plant nears maturity, production (CAG) declines, 
since apparently energy reserves are diverted into berry production. 
Browsing appears to keep a plant in a more vigorous condition. Berry 
production is kept to a minimum by removal of the flowering bud, 
primarily those that are terminal. I saw no evidence of fruiting on 
leaders from which the terminal bud had been removed.
If a high percentage (over 80 percent) of the CAG is removed, 
plants respond by tillering if they have the necessary energy reserves. 
Shepherd (1971) found that heavy clipping stimulated tillering. I feel 
that, under these heavy intensities, whether the plant tillers or clubs 
depends on the amount of energy reserves in the plants, which is 
related to productivity of the s ite . Plants in harsh sites do not have 
sufficient reserves, and so must respond with limited growth. T iller­
ing increases productivity as new suckers are all CAG. Suckers may 
not be available to animals as these productive sites are usually ones 
of higher snowfall. Tillering may have evolved as a method of escap­
ing browsing, as suckers are low and beneath the snow.
Continued heavy use on plants with energy reserves to tiller may 
result in a change in growth form- Heavy use on clumped-bushy plants 
may result in tillering. If heavy use is continued, the plant will 
continue to tille r. Snow protects shorter stem s, concentrating use on
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the ta ller clumped-bushy stem s. The eventual result may be short 
distinct-grouped plants. Several areas exhibited evidence of this 
change in growth form .
Production must be taken into account when determining the im­
portance of serviceberry to big game. Lyon (1966b) quotes figures of 
from 3.5 to 5 pounds (1.59 to 2.27 kg) as the amount of serviceberry 
necessary to maintain a 100 pound (45.4 kg) deer for 1 day (these 
figures vary with location, time of year, and condition of the deer). 
Obviously, in an area where serviceberry produces very few pounds 
per acre, its importance would be minimal unless it supplies other 
key nutritional components. Some euiimals may use browse to main­
tain an adequate protein intake. However, serviceberry does not 




Serviceberry may be viewed from two perspectives in relation 
to big game, as a key species or an indicator plant, and as a source of 
food. These perspectives must be viewed separately in order to make 
meaningful recommendations, which based on my fieldwork, are as 
follows:
1. As a key species: The tendency to club varies with site, being 
highest on harsh dry sites • Therefore the indicator value of 
clubbing also varies with site •
2. As a key species: Serviceberry’s response to heavy use may 
vary with growth form* While repressed or over mature plants 
may club or become decadent, more vigorous plants of distinct- 
grouped, clumped-bushy, or mat-forming growth forms will 
tille r, or stimulate growth under the same browsing pressure.
3. As a key species: Utilization of serviceberry may vary with 
variations in snow depth. In open winters the animals are able
to disperse to areas which are inaccessible in deeper snow years.
4. As a key species; Associated browse species must be considered. 
The relative availabilify of preferred species affects the indicator
— 57 —
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value of serviceberry • Successional stage and previous history 
of the area must also be considered. As succession progresses, 
plants may grow out of reach of the animals, or become less 
palatable due to changes associated with (a) age or condition of 
the plant and (b) changes in composition and availability of asso­
ciated species. History of previous use must be considered, as 
it may affect availability and possibly palatability.
5. As a key species: Production must be taken into account* If 
production decreases, but the animals use the same amount (in 
term s of pounds), it may give the appearance of increased use.
6. As an important browse producer: Preference for serviceberry 
must be taken into account. Preference varies from area to area, 
thus the value of serviceberry varies. Before improving service­
berry in an area , the preference for serviceberry should be 
considered.
7. As an important browse producer: Serviceberry may be burned 
or mechanically set back in order to stimulate production, or to 
make production available. However, the site euid density must 
be considered. On harsh sites with low densities, any attempt
to set back serviceberry plants may result in killing the plants or 
a long term reduction in productivity, rather than improving them.
8. As an important browse producer: Since serviceberry is pri­
marily a serai pleuit, and since it is most vigorous in serai
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situations, the stage of succession must be considered. As 
succession progresses past a certain point the production of 
serviceberry will drop and eventually be lost from the community.
CHAPTER VI 
SUMMARY AND CONCLUSIONS
The objectives of this study were to:
1 . determine the geographic distribution of serviceberry within 
Montana;
2. determine topographic, altitudinal, and community relation­
ships of serviceberry;
3. measure the density of serviceberry in geographic areas; 
and
4. determine the season and amount of use by big game in 
selected areas of Fish and Game districts 1 and 2.
Serviceberry was studied for a 2-year period, beginning 1 July 
1973. Observations were made throughout Montana, with more inten­
sive sampling in northwestern Montana. Due to the size of the area, 
much of the sampling was observational rather than quantitative.
Five growth forms were described, representing overlapping 
classifications. Growth form was determined by moisture, substrate, 
and use. Root systems were composed of combinations of lateral 
roots and vertical tap roots. Leaves varied greatly in size and shape, 
with no consistent pattern.
— 60 —
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Serviceberry reproduces by two means, vegetatively and by seed. 
Vegetative reproduction was most frequent in both natural and disturbed 
conditions. Reproduction by seed, while not as frequent, was impor­
tant in dispersion into new areas. Berry production occurred pri­
marily in mature plants, but was reduced by stress from low moisture 
or browsing.
Serviceberry was present in all portions of the state, most 
abundant and widespread in northwestern Montana. Density varied 
greatly with site , but serviceberry was generally most abundant in 
open stands in ponderosa pine or dry Douglas-fir habitat types, and 
in burned areas in moister habitat types. Serviceberry was found in 
nearly every mountain group in eastern Montana, and along many of 
the foothill drainages • Aerial mapping of distribution and density was 
generally unsatisfactory due to altitudinal and topographic variations, 
and problems in ascertaining the period of full bloom. No signifi- 
Ccuit correlation was found between cover class or density and slope, 
aspect, and soil depth. Poor correlation was found between cover 
class or density and elevation, moisture, and temperature.
Preference for serviceberry by big game was difficult to quantify. 
Only one species, redstem ceanothus, was more preferred. Willow 
and bitterbrush were equally preferred. Preference for snow bush 
ceanothus could not be accurately determined, and seemed to vary 
with a rea .
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The heaviest season of use was from December to March, with 
March to June second, and September to December third. Summer 
use could not accurately be measured because of plant growth. Period 
of use was regulated by snow depth; more use was recorded in March 
1975 than March 1974, due to deeper snow. Evidence was found to 
suggest that animals may feed on sites to the point of decimation. 
Percent consumed was computed by two methods, length removed, and 
number utilized; the two methods correlated well. With increased use 
the number consumed increased more than length removed. Percent 
length consumed was converted to percent weight consumed from a 
regression derived from clipped leaders.
Production varied with current annual growth, canopy cover, and 
plant height. Moisture, temperature, overstory canopy cover, brows­
ing pressure, and growth form affected the amount of current annual 
growth. An index was developed to estimate production; the index 
correlated poorly with actual values from clipped plots due to varia­
tions in growth form . Development of a production index was difficult 
due to the number of variables involved; estimations proved more 
accurate. Production (current annual growth) was lower on a majority 
of browse treuisects in 1974 than in 1973, the reason weis unclear.
Clubbing was restricted to serviceberry on areas of low pro­
ductivity with heavy use, primarily open southerly slopes. Heavy use 
in productive sites did not normally result in clubbing. On more
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productive sites browsing appeared to increase production by stimulat­
ing growth and tillering.
Eight management implications were cited;
1 . The tendency to club varies with site .
2. Serviceberry’s response to heavy use varies with growth 
form.
3. Utilization varies with snow depth.
4. Associated browse species must be considered.
5. Production must be taken into account.
6. Preference must be considered.
7. Serviceberry may be set back to stimulate production.
8. The stage of succession must be considered.
CHAPTER VII
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Table ?• Production estimates used in evaluating serviceberry 
stands•
Estimation Numerical Value Approximate Pounds Per Acre
Low 1 less than 1
Moderate -Low 2 1 to g
Moderate 3  ̂to 10
Moderate-H igh U 10 to 1$
High 2 20 to 30
Very High 6 over 30
Table 8# Moisture ratings used in evaluating serviceberry 
stands, *
1 « most xeric 10 “ most mesic
Table 9» Temperature ratings used in evaluating serviceberry 
stands, *
1 ■ hottest 10 = coldest
> Moisture and temperature ratings developed by Stephen Arno,
Table 10. Moisture and temperature rating for respective habitat types (developed by Stephen Arno)






Pinus ponderosa/Agropyron spicatum 
PiDUS ponderosa/Purshia tridentata 
Pinus ponderOSa/7estuca idahoensis 
Pinus ponderosa/Symphoricarpos albus 
Pinus ponderosa/Prunus virginianus
# # *
•  •  •
menziesii/Agropyron spicatum 
menziesii/Festuca idahoensis 
menziesii/Festucli scabrella • 
me nz i esi i/Symphoricarpos albus 
menziesii/Spirea betulifolia 
menz i esii/Arctostaphylos uva-urs: 
















Pseudotsuga menziesii/Vaccinium globulare 
Pseudotsuga menziesiT/Linnea borealis
Picea/Smilacina stellate • • • 
Picea/Senecio strentanthifolius
Picea/^ime"a borealis.......
Picea/Physocarpus malvaceus o * 
Picea/^lium triflorum . . . # 
Picea/Vaccinium caespitosum • # 
Picea/Clintonia uniflora" 
Picea/^uisetum arvense • • •
•  •  •  
•  •
. . .. . .. . .. . .. . .. . .. . .. . .
. 1 . . . . . . . . 1 . . . . . . . . 1
. 2 . . . . . . . . 1 . . . . . . . . 1
. 3 . « . . . . . . 2 . . . # . . . . 1
. b- . . . . . . . . 3 « . . . . . . . 2
. 5 • . . . . . . . b . . . . . . . . 2
.  ̂ . . . . . . . . 1 . . . . . . . . 3
. 7 . . . . . . . . 2 • . . • . . . . 3
. 8 . . . . . . . . 2 . . . . . . . . 3
. 9 . . . . . . . . 3 . . . . . . . . 3
. iO . . . . . . . . 3 . . . . . . . . 3
. 11 . . . . . . . . 3 . . . . . . . . 3
. 12 . . . . . . . . 3 . . . . . . . . b
. 13 . . . . . . . . 3 . . . . . . . . 5
. lb . . . . . . . . b . . . . . . . . b
. 15 . . . . . . . . b . . . . . . . . b
. i6 . . . . . . . . b . . . . . . . . 5
. 17 . . . . . . . . b . . . . . . . . 5
. l8 . . . . . . . . 5 . . . . . . . . 5
. 19 . . . • • c  ̂ * 5 . . . . b
. 20 . # * . . . . . b • . . . . . . . 5
. 21 . . . . . . . . 6 • . « « . . . . 5
. 22 . . . . . . . . 7 . . # . . . . . 5
. 23 . . . # $ * # # 7 . . • . . . . . 5
. 2b . . . # # * # # 6 # # * # . . . . 5
. 25 . . . # * # * # 8 • • • • . . . . 5
. 26 . . . # # • • • 10 . . . e . . . . 5 §
Table 10# Continued






Abies grandis/Xerophylluflt tenax * 
Abies grandis/Clintonia uniflora
piicata/Cli ntonia uniflora 
plicata/Dpiopanax horridurn






















lasiocarpa/Xerophyllum tenax * • 
lasiocarpa/Vaccinium globulare # 
lasiocarpa/Calamagrostis rubescens 
lasiocarpa/^nica cordifolia • • 
lasiocarpa/Vaccinium scoparium • 
lasiocarpa/Linnea borealis # • • 
la siocarpa/Galium triflorum • • • 
lasiocarpa/LuzuIa hitchockii • # 
lasiocar^/Menziesia ferruginea • 
las iocarpa/Clintonia uniflora • # 
lasioca^a/Cornus canadensis # # 
la siocarpa/Cplopanax horridum • #
heterophylla/Clintonia uniflora • 
heterophylla/Xerophyllum tenax • 
heterophylla/^îenziesia ferruninea
• • • • • •  27 • • • • • « « ♦ 6 « • • • • « • • 5
• • • • • •  28 • • • • • • • • 6 • • • • # # # # S
• • • • • •  29 • • • • # # # # 9 • • • • • • • • 5
• • • • • •  30 • • • • • • • • 10 • • • • • • • # 6
• • * • • •  32 • • • • • • • • h • • • • • • - • • 5
« • • • • #  33 • • • • # # # # 5 • • • • • • • • 6
• • • • • • 3U • • • • • • • • 5 • • • • • • • • 6
• • • • • •  3̂  • • • • • • • • 5 • • • « • « « • 6
• • • • « 3b * # # # • • • • 5 • * • • * # * # 6
• • • • • •  37 • • • ♦ # # * # 5 • • • • # * * # 7
• • • • • •  38 • • • « • • « • 6 • « • • • • • • 8
# # # # # #  39 • • • • • • • • 6 • • • « • • • • 6
# # # • • # I4O • • • • • • • • 7 • • • • • • • • 6
• • « • • •  Ul • • • » # # # * 7 # # # # • • • • 8
• • • • • •  * e * * • • • • 8 ♦ • • • # • • • 7
• • • • • • U3 • • • • • • • • 8 • • • • • « • • 6
# » • • « •  UU • • • • # # # * 9 • • • • # # # # 7
• • • • » •  • • • • • • • • 10 • ♦ « • « • • • 7
* • • • • •  31 • • • • • * • • 9 • • • • • • • 0 5
• • • • • •  Ub • • • • • • • • 6 • • • • • • • • 6
• # • • * •  L7 • • • • • • • « 6 • • • • • • • • 7
o
Table 11# Site data for 115 northwestern Montana serviceberry stands#
H* > H*
3 < 3  >
® 3 c
t-303 *0 o 3 3  3 COH* H-
w
O 0 H* 3 H* ® 03 2 M' O £ < (?) M  * 3 33  H* 3  _ s. ® ® P . o c=: 2 ■o
Û, H* (D (-» c+ O • T H* § n CO a T3 CO 0 02  -A <D > 3 < M* CO (D VA 3 X d -  C (D d* 0 X H* W  3U) cq CO ^  Û» B ? ^ 3 O ® Q •:( H- O 3  w. cr 0 0O  h-> 3 % » CO It H H, H* d" O 3  d - O 3 1-3 «-• d" r* d r-(D O ® H* y  -O O  H* » <x> m ® « 0  H* CD 0  ̂ sr H* c H- C3.’2 (D O ® o ro c+ 3 X H CO O 3* d- 0 3 d- 3 3 3 3c<* (D (Û d - cf p (0 3* w W d- d- CO 3- ® 3 d" 0 0 d" Cf -3 0 0
5 218 U200 6 20 .5 3 10 2 0 3U 5 6
3U 236 5300 6 300 1 6 10 2 10 15 U U
10 216 3600 6 320 2 U 125 5 10 17 U 5
5 252 UOOO 12 970 3 2 150 6 50 9 3 3
0 0 3100 6 5U0 3 5 75 U 50 9 3 3
35 90 U800 6 300 1 2 15 2 75 9 3 3
ii5 270 5600 12 100 .5 2 10 2 100 6 1 3
25 272 3600 6 310 1 2 50 U 25 16 U 5
0 0 3100 12 7U0 U 3 50 5 50 9 3 3
31 190 UOOO 3 10 .5 1 10 1 10 9 3 3
35 356 2900 12 160 1 6 75 U 10 31 9 5
30 350 2900 12 U80 1 2 25 2 10 17 U 5
20 237 3200 12 160 1 3 10 2 10 17 U 5
36 163 3000 6 670 3 U 50 5 50 2 1 1
17 229 3200 0 1000 U 2 100 6 80 6 1 3
32 280 3200 3 1000 3 2 100 6 75 6 1 3
k2 169 3200 3 1120 U 3 75 6 75 12 3 3
12 18 3200 2U 100 .5 1.5 10 2 10 39 6 6
0 0 UOOO 2U 200 •5 3 10 2 10 18 3 3
10 252 3U00 U8 300 1 8 25 5 10 9 3 3
0 0 2800 2U 120 •5 2 10 2 5 18 5 5































H  0) o  3 -
00 C4- (+
H*




M  P 3 3
(3?K  H OS P  a T3 P
3  Q c+ c P C+
Q 3 H* o  
3  d -
3 M*
r*" g O
P  t p  H- P
3  c f d -  O 3 C+(0 y P  3 d -  P IsO r#"
= g.g) f ̂
f3 3M CD
.
s- l: ̂  (D
58 127 21*00 0 $00 3 6 75 6 5 10 3 3
21 21 1*200 6 $00 2 1* 75 6 90 15 1* 1*
0 0 3U00 0 1*00 2 10 10 2 5 Riparian
5 360 31*00 81* $00 1 1 10 1 5 39 6 6
51 181 31*00 6 1*0 .5 2 10 1 5 36 5 6
0 0 3200 21* 10 •5 6 10 2 5 39 6 6
10 277 300 6 1000 1* 6 10 1* 5 9 3 3
18 197 2600 6 31*0 1 3 100 1* 25 15 1* 1*
12 lh3 2800 21* 1000 3 6 150 6 5 10 3 3
7 197 3000 21* $00 2 2 75 1* 25 10 3 3
5 230 3000 80 0 0 0 0 0 0 18 5 5
5 281 21*00 6 380 2 3 25 1* 25 21 6 5
5 116 21*00 72 160 1 3 10 2 5 9 3 3
0 0 2200 6 $60 1 2 10 2 5 13 3 5
0 0 2800 12 320 1 2 10 2 5 13 3 5
12 lUU 2800 6 600 2 3 100 1* 25 13 3 5
15 80 3000 6 21*0 •5 1.5 10 2 5 21 6 5
0 0 3200 6 380 .5 .75 10 2 5 21 6 5
12 131 3200 12 100 .5 2 10 2 5 9 3 3
30 l6l 3200 12 120 •5 1.5 25 1 5 9 3 3
15 170 3200 12 120 .5 1.5 10 1 5 9 3 3




H* > H*3 ê 3 > 3 C
03 *o o 3 3 3 CO -3H* w H 0 (D H* P *T3 H* (D O3 H* O fl» < GQ M p> 3 3^  M 3 H* 3 _ s <|> (D H H K O R 3 %H' ® H* ? ? • 1 M* (D CO a T3 09 S 0m > 3 < §-*• VA 3 % 3 Q et c CD et D) S3 H* e s<2 « g i? O CD Q M* o 1 M. (D O3 (D î? Ft S M Il H H* c+ O 3 et O 3 et et et etA H* ? '5 o H* fl) (D W (D s: (D g 9 sr H' c H* c(0 O (D O (0 et 3 4 t-3 « (D 3* 4 et et O 3 et 3 ^ 3(0 (+ et 0 09 3* >-✓09 et et fû pr CD 3 et CD CD et 09 CD C9 CD
ko 232 3100 0 300 1 k 10 2 5 3k 6
22 223 3200 36 100 .5 1.5 10 2 5 33 6
37 20k 3200 k8 300 1 2 125 k 75 9 3
25 23k 3300 12 2000 k 2 100 6 ko 11 3
5 k2 3200 36 800 3 6 50 6 5 9 3
39 133 kOOO 6 370 2 2 50 k 75 15 k
32 2k6 3800 36 10 .5 1 10 2 5 9 3
0 0 3200 6 10 •5 1 10 2 5 12 k
5 lk6 3kOO 12 2kO 1 3 25 2 95 9 3
kl 21k 2800 6 230 1 1 75 3 100 10 3
12 202 3000 1 iko .5 3 25 2 10 38 8
26 lk2 3300 8 120 *5 2 75 3 75 18 5
k2 111 2800 18 0 0 0 0 0 0 Ik k
25 8k 3800 18 360 1 k 50 3 10 18 5
12 198 k600 12 820 2 3 100 k 10 13 5
kk 128 5k00 kô 760 2 1.5 100 k 50 36 6
57 135 5600 36 120 1 1 10 2 5 36 6
k3 115 3200 k8 1000 2 3 100 6 30 6 3
0 0 3800 2k 190 .5 2 100 k 50 9 3
0 0 3000 6 110 .5 2 50 2 50 6 1
53 116 3200 6 iko •5 1 10 2 10 9 3









M- 01 (D VA
5 S? o0 ( 0  0) (A n i —'
-o o  H* o>ro c+ 5 cl- H 0)01 y ro s  w
> H*
< D >ro „ 3 c
3 3  3 01 <-3ro H- C 33 H- ro ro
CT) M ro 3 3 3ro M M R O C=3 s ■OM- ro CO a 73 0) o ro
3 ^ 3  Q C+- c ro c+ ro % H*
g
3
ro ro 3 H' O 3 M- cr ro Cl roHj, H* sî" â 3 (+ o 3 H H* d" d" d" <dro m ro g ro H- ro ro
9  ?
H- c H* P
ro 3- 3 cf (t 0 3 c+ 3 3 3 3
e*- c+ M pr ro D d- ro ro c+ 09 ro 35 ro
0 0 aooo 3 aeo 1 3 50 a 5 15 a a0 0 2800 36 880 3 a 75 a 10 31 9 5
75 100 3000 6 800 2 3 50 a 25 9 3 3l|6 169 3000 2a 550 2 3 50 a 50 15 a a18 201 3000 36 700 3 6 25 a 10 9 3 327 261i 3100 8 1280 3 1.5 75 5 85 13 3 5
53 222 3aoo 6 a70 2 2 50 3 25 13 3 512 23a 3600 12 120 .5 2 10 1 5 9 3 3
51 l l 9 3600 12 2ao 1 2 25 2 5 9 3 30 0 2800 12 60 2 3 150 5 85 15 a a
51 l l i l 2800 12 100 .5 6 10 2 5 9 3 3
33 12a 3000 0 a2o .5 2 10 2 10 9 3 38 190 3000 36 250 1 1 .5 50 a 50 7 2 3liO 110 3000 6 1060 3 a 100 6 25 a 3 2
18 18a 5000 2 160 1 2 10 2 5 a 3 2
5 237 2800 12 237 2 3 25 a 50 6 1 3
52 252 a200 12 285 1 3 100 5 75 9 3 3
36 300 3600 36 0 0 0 0 0 0 31 9 5
10 156 3800 as a3o 2 6 100 6 10 33 5 6
0 0 3600 12 6ao 2 3 10 2 10 9 3 3
0 0 a200 12 0 0 0 0 0 0 10 3 3
0 0 aooo 12 60 .5 a 25 2 10 35 5 6 vl
Table 11. Continued
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t* o R 3CO a T3 W s O
H- C (D c+ A P3 H-
H» o ^  H. 0) «d- O 3 d"H* (D G
9 sr
H- C
d- 0 3  d- 3 *1





190 hh 3600 6 800 3 2.5 90 h 50 18 526 260 3200 2U 780 1 2 61 k 50 11 3
3lt 21,8 31,00 12 30 1 10 2 0 18 5
29 26U 3600 2U 80 1 1 150 5 10 7 261 200 31,00 12 960 3 1 75 6 100 1 1
0 0 31,00 8 U50 1 0.75 10 2 25 13 327 156 31,00 12 U80 1.5 25 k 75 11 318 U2 UOOO 2U lUo 3 25 2 5 16 U12 220 UOOO 2U 190 1 2 25 2 10 16 li0 0 UOOO 76 50 1.5 25 2 5 17 li0 0 3600 U8 80 •> 1 25 2 5 17 li57 230 3600 U8 U70 3 h 75 6 75 12 3
5U 2i,2 3600 U 70 3 75 3 100 7 226 128 UOOO 36 1090 3 3 100 6 50 9 322 256 UOOO 2U 970 3 2 100 6 100 9 330 liiO U200 12 50 1 6 75 l 50 6 1
56 135 U300 12 130 1 3 75 U 75 26 h
6U 212 5300 U8 930 3 50 h 25 1 1
62 186 5000 0 180 1 1.5 25 2 10 6 1
62 176 $000 12 130 1 3 10 3 50 1 1
5 92 6200 2U 20 •p 3 200 2 100 8 2
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